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(54) [MAGE PICKUP DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup 
device which can simplify its manufacturing process. 
SOLUTION: An image pickup device is constituted, in 
such a way that address electrodes 120 are formed on a 
substrate 110, so that the electrodes 120 may be 
arranged in a straight line at prescribed intervals. An 
organic FL (electroluminescence) layer 130, the part of 
which emits light when a voltage is impressed upon the 
part, is formed on the electrodes 120. Then a common 
electrode 140 is formed on the layer 130, and a data 
electrode 1 50 is formed adjacently to the address 
electrodes 120 on the substrate 110, by using the same 
material as that used for forming the electrodes 120. In 
addition, a PC (photoconductive) layer 1 60, the part of 
which changes in resistance value, when the light 
emitted from the organic EL layer 130 and reflected by 
an object the image of which is to be picked up is made 
incident to the part, is formed on the data electrode 150 
Moreover, a counter electrode 170 is formed on the PC 





layer 160, by using the same material as that used for the formation the common electrode 140. 
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(54) mmvzm mmsR^osmm 

(57) 

m&^m 7 v uxmm 12 on, s« 1 1 0 ±ti 

L (IU£ hn)lS.*vk>Z) 113 011 7K1/7. 

-f3. *iim®14 0l±, ««EL|1 3 0±K»*a 
*TO>*. x-^mSl 5 Ott. Sttl 1 0±fc. 7H 

2 ofc»»uT»j«an. *0#jfn. tk 
1 2 0 tra-T**. p c mmm) 11 6 0 

MU x-^mSl 5 0±t»j«$tl, WttlEL^l 3 0 

Lfc«»©aat«*qeflsi-«. mtinon pc 
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mmi) mimmt. 
mi 3 jt *«■ ± t kj& s nfc is 4 «s t , 

£ tSWlttrait** 1 £Eft©JMft£S. 

3 ] weib i «kr # imbs 2 m«©'>& < t 

mm% 1 «*atfiittE* 2 *«©'>&< t t>-*tt. m 
£miiTimiicjtRj:9ic«Rttit6n. 

fWE&ffiffi&ffi^gtt* ttE«EBln?etCJ:£«EB] 
JHK:HJ(|-r*J;5t, i(E^3ffli©fi^tl^^^l±i 

££*1«Rtr*ll!** 1 X(i2 fcE«©*t£gB. 

4 ] tfTEJH 1 mffiRtf MESS 2 ««©'>& < fc 

WE*3«SRlMJE»4«li©^!S:<tt>-*tt, »f 
glBHT 1 itttCfcKJ: 5 t««R»tSn, 
ttEfiSMttlH^att. WE«£EWJD*at«t-5«£EBi 

£ <b ft»«fr5ll*a 1 Xtt2 KE«©fiHfcgg. 
[»*«5] afl&fttt©jfflH0lcRI*&tl, »fc*H* 

^©#»iigK£UT#ffi«fcl-3Sg#fS#££ & 



(2) 




AT, 2&7C©f&£Jg&-f5> 

c t ft w*tr 3 xti4 ee*©****. 
ME*MWi. iMe@8#©@iai*fcjsi;T. mm 
£ t zw&t-tzmim 5 CE«©»ft£S. 

ME£2«&H:«IE!M«S&Hi;tffi?£ 
io &3tlTV>&. ^i:^!|fgii:1-S»*«l75S6©f6in 
*» 1 9CEIOM&I. 

gl«ff£»j£U giftSEffttU gift&tfftS 

jisiCTfTissi 3 ics 2 ts ems-rag i mmm 

20 WE5B««±fcS63«i*. gl>E%*«Jl±K$4«& 
tt££3tt&&tfltEJB4ttKJ:k:, MEfgfti^ft 

u$n^x«ff)tii*AiciMiB-r«MiR««»drr«iii 

30 WEJBittifttfWEJIS2«i©-*o±t:. «m^EP 
IME38ftl±fcJB3«S*, ttE3tiMl±K:)B4«ff 

[tt«a i o ] me* i mffipfieisft. »E««©tt 
n#«ftuftv»««T, ME* i 2mm 

40 E«E©Ji^gfi©SiS^ffi. 

[Mta 1 1 ] ttE* 1 Hffi^fiKligti. Hl-tf »TW 
E*l««R^WEJ8 2«i*»d6l-*i8*«A*, 

c <h s»a t-r 5»*js s nm 1 0 ©Mn*» 1 g£Ett 

©««^«©SiS^&. 

2] ME»%1». *»©l*»6**sn. 
WE»l«i»*l8tt, WE»3tJH6«ll«-r-S*ft© 
■©A. '>fc<£fcl^S. l»E3t«*l£H-tt»T 

50 <nmmmm<Dm&jj&o 
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[0 0 0 1] 
[0 0 0 2] 

iEL (Xl/7hDJU5*-.y-fe>X) Jf<h, ft#A*fb 

fc^©g^{£T-r?.pc ram) mttmm-zn 
p camiz&m&wmmiEft. n®ELM\tmm 

W$ELJf tPCJf £©^1:1(1, W^ELS^e,© 
*CiciTftS5. £©fc». PCS©R*fft£§ftb 

jWWifclHIKc*J*3*iTV»*. 
[0 0 0 3] ±Bfil^tet>, 2^7C^#S!07* h-t> 

«, TFTSXYTHUy^XTH'KIIA/T.. *©x 
[0 0 0 4] 

7C©7* h-fe>!M*tt, Wt^ELliPCSt^SIl 

[0 0 0 5] y^y-HWBOTFT*«V>fc7*h 
■fe>*Ttt. *©KBI8K, y^XvCVD ({k#» 

±E7* h-fc>-9-KHI*-f*-2 0 (V) ggCDffi^tm 

[0 0 0 6] 



(3) 




[0 0 0 7] JKDJSgUfcitttf, wtsxu^ hcUPS* 
yb>XJilCJ:5*Til«l/T^*OT, & (V) ~1 

o (v) sAomraETHft-rsc 

[0 0 0 8] UtE^Sgxu-? hn^5^7-fe>7«(i, 

Wka>j|#s*Mt3n. ME**xw>ho;w5*yfe 
Bft»*ltra-©#llT»jsatt-o>Tfe«fcK ::© 

[0009] wimm i nas^stifE^ 2 ms©'>&< t 
b-jjizmfr&Qimtzztizk-DT, ws^rfflxu^ 

3&fa«&ffl^ai:, ttEjgl«&&tf 
ttES 2 «&©'>& < t t>-*a, BfJtWHT 1 BttC 
StKJ:3fc«WH*S*i. WE«BEB«P?att, 0r£n 

Sic, i-D-?-Dm\zm%.<Dms.mijaLTWtm$iy>)Z 
%nmMzmm-fz>±?{z, fflE%*«ji®jittii£ 

[0010] fflE* 1 ftfffttfttE* 2 «&©'>& < t 
MESf54ftg©'>ft< tfc-JSftt, 0r£PQ||Tl>ttlC 

**±5K:a»«^6n. WESSfi^tb^att, me 
40 m&mm^mz^mmwmizmnLr. mmnmrwi 

[0011] «iw*«oiittBicttit6n. a^*t* 

KHMBEEPlnWS, WIB3iS*fS#:©^^^ 
BIE»1?*0, ttE«»P*att, MGEKE 
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[0 0 12] *^W<D^2©S,^fc^*»5S||6SS©S! 

1 U. JBlMlcMftU Jftltt#au& 

|SlKWft&4«t5fc»2«ffit»rt-rs*l«ffi»flc 

me%tt«ii±ic*4«se. »*r*»2« 
sk&xb&. tte*3«ffKtnmE£4«ff±ic t m 

ftoT, &tt£B0Siixetf1IIN!l£&r>. SS 
[0013] ME* 1 ftffi^fiElSfi, WISSfficDttK 
»j£-f5X8£flATt>J;^. CWi'SK'tSt. *K 

#B*»&ir>. =t^x. aftsaasjepx 

[0014] DteiB i «s»j£xaa. H-im-cwe 
ss i mm&zfmmm 2 ss^^r sxasttAx t> ± 
fflfH^ftitt, me* it 

a*ffiA.xt>±n„ 

[0 0 15] :HMO*3 0tM(£*fr&MttB0>8 
■T-lt»lcafc.KJ:3fcJSl***»J*U £l*S£ 

i*«»j«i8i. iieai 1 wrauw 

-f3fgftS£, «DfiF©±t, Xtfi7JttLk.B5M)tttiM 

2 mftMsiat. ^ttA-s^t^ 

&*^«i*J**a^, IO ©l8T7Bf£-r5 

t^T, J»{*8«©«ti&X8>WIS¥K:fc 

[0016] tte«i«s»Axaa. Wf3S«©tt« 



(4) w 

»jjrr4iat«ATt>«tK z<o&?\ztz>t. mm 

[0017] 1 mg^fi£ia«. l^-M&TiuffH 

tB 1 ttffi&tffrESS 2 «tt*»j«-r-5I8*«AT *> ± 

10 8$ffi*.Tt><fcK 
[0 0 18] 

i%w<Dmm<Dwm] *t. *sg9i©§i 1 ©njg©^® 

4. 01 (a) tt, »&gfi©¥ffi0T&t), 01 
(b) ft, 01 (a) ©B — B ' 8rffi0T&-5>. H&g 
■fit. 1 &7c©Ji&ggT<& "9 . HlC^1-«t3fc, m 

««ioot. «EEwa«2oot. Rffl$3oot. 
» [0 0 1 9] Sftffii 0 on, Silciti^l:, Sffi 

HOt, 7K1/X1I1 2 0 t, WtlEL (XU? h 
DJP$*yt>X) 11 3 0 t, *fflmSl 4flt, t 
1 5 0 i. PC « 1 6 0 t. »lSjf| 

H70t, «M1 8 0t, 3t*7^;WAl 9 0t, 

¥SK2 1 ot, *»6*irtsnT^*. 01 

(a) Ttt, &&0 18 0, ^7W;PA1 9 0, R 
tf, ¥ffil»2 1 0*B*UTli*V». 

[0 0 2 0] SSI 1 Ott. flIAtt*, 
5„ 7KlxX«gl 2 Ott. SSI 1 0±K*RR»tS 

it, 7 H 1 2 0 tt, SEBJ1P6K2 0 0 

n, «ajAtt, ®fiSx©7;US^OA^T**8ELll 
3 0 *»583t-r*3t*K»"r*ttK©»»*» 0 . 7 J 
-FfSffitLTtStrf *. *43. 7HU7ill2 0O 

^$^•5. ^JA«. #ftg?J<5 0 0 DP I (dots per i 
nch ) Tafe4«^, 7HW^mai2 0tt. l-f>^S 
0 Ofi^Sn-Si-SfC, 5 0. 8 /imggffl 

5 [0 0 2 1] *«EL11 3 0tt. HI (b) fcSl-J: 
iETL^SIl 1 3 1 1. X^ff 1 3 2 t, ttTflfi 
»13 3t. *>6«J*Sft. 7FUX««1 2 0±fc» 
*«nTt>*. iETL^MB 1 3 Ht, N,N'-/ 
(o-^-7^;W-N.N'-S?7i-;M. l'-f7x^;i/-4,4' 
-S?7S> (fiTFa-NPD) *»6ft0, 3f«©«*« 
&S3t-r?> t3t»«f^ffl S:^4T?> C t*» 5 P 

Cll 6 0<Dttmzm%2tlZ>. MI13 2H «sj 
Atf. 4,4'-k , 7s(2,2-77x^b*Xl/» f7i^ 
(DPVB i) 9 6wt%t4.4'-h , 7(2-*;UA*V , -;i/h* 

' h'7i-^ (BCz VB i ) 4wt%©8fttt# 
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SUMteJlTH*. 1 3 3 tt, h 'J7(8-* 

/•jyiz-HTK^AWlE (£*TA 1 q 3) a>£ 

(0 0 2 2] 1 4 0 tt, mtt£B9!MMT 

*tK mELll 3 0±fcmStt. *V-MW£ 
tT&tlU »*StlTV>*. #a«gl4 0tt, 
<$i£Jf 1 3 3 t<DRW®\zWLV£>fttz. «Atf. 
«5nm©fi^tt*H»S*rl-4*JR 07**->$A 

(Mg) *>'J?9A (Li) f) **ttt : FftXlt. 
m^ttAl±[ClStf &ftfcJPSrt*5 0 nmHiiD I TO 
^©jg^mSt. ©2m»T»9, mtLT*«E 
LI1 3 0©36*-r4«fi«O3%©PC«l 6 OtfB 
ig-f Sifcg&t:** Iff fr»am 

CO 0 2 3] ±fB*t8ELJIl 3 OH, 7FU***1 
2 0 <t#iim 1 4 0 t<DWZ 3-10 (V) gg©H 

je?w*, mmm 3 3*^»im^, ^-n-enRjt 

1132 fcttXSn*. *UT, feftB 1 3 2 tt. £A 

tt, vEemosttTiEftKimrt&AstifcMW 

CioT, mELll 3 0©»m*m**££*« 
fiP*>, ©JESfllJirt^FUAIiffil 2 OSS 
EifcioT, #«EL11 3 OOJimmX 
X'fSC&ftSTm. 
CO 0 2 4] T-^mSl5 0tt. 7KWW120 

cffittu 7K!/7«&i 2 o^M^i^s^rai-Wr 

-?til5 0H ttffl«3 0 0fc»«SftT^4. x 
-^m«150O«gtt. 7K^m 2 0tB*O 
&JS£fiffl-f-5.Ii#T-£-3. PCI16 0H 
Ml 5 0±KJMt£ftTlr*S. PC1160tt, W«g 
EL11 3 OCDIETL^SIll 3 1 tm-fl!>m*>&m 

co o 2 5] 7 ott, mwfcm&mT 
at>. pcii6o±cmsn, ma*iTv»s. » 
ram 1 7 o ©twtt. xmmm 1 4 0 ©mtM-£ 

"TSCtJ^T**. 186118 011 #Jxtt, ©jfiT-ffc 

am&mfcmsfcttmfcm^smatu 
*a«s 1 4 0 Rtftttiim 1 7 0 m 3 J: 3 s« 
1 1 o±fc»ricsnx^*. «fii»«i so ©SB 
tt, ¥&fcstrn>*. 

CO 0 2 6] ft¥7^Al 9 Ott. *r«gELHl 3 0 

#&manfcfc*mmftmiH-f:5fc»c. «* 

JS 1 8 0±\ZM$Z2ta:^?>. %&7 4)11,19 

Ott, Ell (b) K«TJ:3C, HAtf. ;U-A-7w 
M19 1 t, X%0t 1 9 2 i. *>S|MfcStt"0»4. 



(5) W 
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;U-A-7^;UA1 9 1 fctt, 02 (a) IC^TJ;? 

Smi 9 1 a*tJJi£MliT»j«a*u>*. £©ft£W 
Btl 9 l aOKIHtt. *7m**fe±L&<r»mK:. 7 
K^tfil 2 0 ©JTOJRS, BP^. «IEL|1 3 0 
©563tWliaTlCia3£SftTlr>*. &ftg|19 2tt. ;U 
-/t-7^*Al 9 l±££j£3nT£9. -£-©Biaffi 
«tt, ;P-A*-7^A 1 9 lOJtfiWRl 9 1 a ICS 

io EL11 3 0#6©ELfttt. 02 (c) fc*-fj:3 
C; SS3t®«fc^1*5;i'W«-7w;l'A 1 9 1 (DjtEL 
ItKl 9 1 artKBUiifc&ft. 9 2©B8d« 

C0 0 2 7] ¥£1112 1 Ott. mmk 1 9 2 ©±35ffc» 

jsan, #rut>sm 1 9 2 tttHLTt^Mtiia: 

mi 9 2 tmUT^*3Erm*l/«r». ¥fi&2 1 0 
tt. MELI1 3 OODXtSllMOj^OPCI 

1 6 o^MfrnmcMi/ii^mttmu. m 
20 mft#m?mffOT&&mc&?T<r>«. $ 
fc. ¥si»2 1 ott. ammomBT«o. m 

81 OOfiiltSfiM^WaT^fi, ¥mm2 1 OK 

tt, B^fcffia*>ma*KW-&ttTfc?>, zomti 
■t>w, HMiofii2 1 o^omm»-r 

[0 0 2 8] «EEBUnffi2 0 0 tt, *R©7Kl'*m 

1 2 o icg^an. 7 f urns 1 2 0 c 1 o-f^nfc 
m©«E*wijp-ra. vintioT, *^elsi3 
0 ^(on&wisammmiztn, wkelh 3 o©?§ 

[0 0 2 9] §&fflg&3 0 Ott, x-*«Sl 5 0 (CtttC 
an, r-Jtll5 0*ii61tti:MSt, *fc, 

t, PC116 0Ttt, 3t««A»tfc«»om«»T*» 
3©T. r-^tt®l 5 OWm&gfblCioT, PCI 
1 6 0 K&atAJt bfcd fc*»b*»*. 
CO 0 3 0] ©ITO4 0 Ott. ¥S^2 1 OCfBttett 

« o tt, m,mwmu 200 stx^aigE 300 tman, 
sifefli:ffoT«W2 0 os^ajg53 00© 
m*m-f5. Mm 4 0 0 ©mwamic^T 
tt, m-r*. 

[0 0 3 1 ] ±ie»«gMS«fiET3SI#gi5 1 0 

o©«js*»K-3v>TKwr*. 03tt, mmioo 
(D&m&xnzTjktwiwm-z&Zo a«ic. mi 10 
±fc. *mmfc«toT«msmt*. ^ux, 

7 * h U 7 ^ 7 7 A - y > «k t> Tlim £ 
A?*-x>?U 7Hl/Xmi 2 0Ktfr-^mi 
so 5 0*mi"« (03 (a) ) . ISA. dOIgXtt, 
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[0 0 3 2] 7*hUV^5 7-<— <»Jia»JMMf 

K*t>T. 7KI/Xlil 2 0±l'EfL^2lll 3 1 

*, x-^mai 5 o±icpcii 6 o 

1-* (H3 (b) ) . ±BLfc±5fc. lETUijgll 3 
IRtfPCSl 6 0 tt2.Z>a-NPD\m-T"&Z>tz 
». IE?L^MS 1 3 1 t P Cll 6 0 fcHftfcJ&Jfc-f* 

cia«T**. mtx. jehm&m 1 3 1 ±k, 7* k 

tfll?ll£JI 1 3 3*«K»«-r« (S3 (c) ) . 

[0033] *ut. *$fc**x y <fc o 

T. «?tt£J| 1 3 3 ±fc#a« 14 0*. P Cll 

6 o±c*#isjm® 1 7 0 *, {-n?*]**-*- « (0 3 
(d) > . z\(Dxmx"t. ±.mvit£oiz. #mn&i 
4 o&twfims 1 7 oottrnm-r- #a 

«g 1 4 0 t^lfijftffi 1 7 0 epm&MM-S C t*tT 

[0034] ^©&, ->^y-;u (s i (oh) 4) 9 
taiga* u 1 0 0 ±(D±w\zmmm iso* 
Bfiztz, aitj-T. kmi 8 o±c. ;v-A-7>r;u 

A 1 9 1 RtfiSftfll 19 2 £BfcS*U £%R 1 9 2 
±(r¥ffi^2 1 0 SrJg^L (S3 (e) ) , BlfcwL 

[0 0 3 5] W±0J;5C. 7FU>Ut«l 2 0©*£ 

a . 7 h uzmm 1 2 o skH-zmMzmx-rz&mtfts. 
\,\ cfc^T. ■?■©#»£« i o o zmmzm&tz z. t 

Sign* HHafrTSJ: 

[0036] ±ELit&#.mm<DWimz^T%i 

gB©¥fi!g|2 1 0±fc«**f*T**»5 0 0 

a**. jbs o o>wiit2 1 o t, mwt 
4 o o tt. ¥a^2 i o c««snfcH***E*-fe> 
•y-^^bT. 5 o o 0W-m.m 2 1 0 

5£> 0Jf?8B4 0 Oli, *Effljto82 0 0ftCflkfH*3 

ootwiLx. KTtw-rjwwaasffv^ fisoo 

[0 0 3 7] H5tt, ffl»W4 0 0#fT3iWMttS£3* 
■T7n-^ir-hT**. SJfetr, Jg 5 0 0 QOttOT 

sR2 1 o\z&m-rzt&i]-t>D-i!)mtot5zt\z£ 

<0&ffl&4 0 0#. afflgK3 0 0 x-^m 
«15 0£ffi£«{i (OVfiJW) l:«tta-&^> Uxy 
7*S 1 0 1) . 

[0 0 3 8] x-^m®15 0©rai> MfPfflUOO 
tt, *BE^Jnigi52 0 OfcttfPLT, 10©7S*U7«ffi 
12 0. -#ig©7 F l^XUS 1 2 0 CJJrS© 

BESfflfcrr* Uf'^S 1 0 2) . ^ftCioT. 



(6) 




JO 

m&mmzntcT Fu*«ffi 1 2 0 ic#£i--5gK#© 

*TtgELEl 3 0**. «EtWJBS*lT»3ff*. *tl 
ELll 3 O^SWELftH. ;P-A*-7W ;PA 1 9 1 
ICctoT. #»EL11 3 0OffjtttMtiZttJtrr«fl^ 

74)Vh \ 9 KWfcKHKl 9 1 aTKW6«DStJ: 

0. tB»ft©ffiti«»ttffi5 0 0 KS5*TK»0R*» 
<!>&<, 7 * h t >X C+#£ft»T'igftlS 1 9 2 <Dm 
io n««*>&»5 0 0fcBB»S*l4. Lfc*»t>T. ¥£R 
2 1 O£0M£Bff*0ftV>2fl«L]MEfr>«6. ft 
(i¥SR2 1 0®J«i*8;tTai»att*. a*. fflW 
fttt. *«EL11 3O0tt*#ffl*O*i1--5. 
[0 0 3 9] fi^Otl 9 2©^PS«^T. It5 0 0© 

T^*©r. BBWSnfcELJttt, flgBi:¥«W2 1 0 
t©#BTMW$n?., X^Rl 9 2©MQS« 

a*-7^jpai 9 1 \zmmbx^fi^0x\ figwsnfc 

so EL3t©atA;^tt, ¥fiW2 1 0©#g£fflj!UT!t 
©IHISi5ICA»U. rt»T»atllDfibTlr>*Mfc** 
f*. JL0J:3fcLTJ&5 0 0OCi«fcJ:oTR»Sn 
fcEL3ttt, fftXS^Wl 9 2StX;P-A*-7-c;UM 
9 1&aiiU. *f(fi]mffil 7 0£frLTPCJil 6 o tr 

xit-r^o pcsi6o-m. ±taufe«t5(c. 

»Ufc*»0filf»»T*«*. CtltioT. PC116 

o cmsst^iStft, T-znm 1 5 0 om&a^flrf 5. 

PCgl 6 OBjei6BlCHOXtllbT0ASnTlr»«O 
T, SW3t«P CI 1 6 0 <D-mzAM2fttl\i+ft7 
30 *ht>XT§5. 

[0 0 4 0] $iJTO4 0 0tt. ttlfl«3 0 0 *4H,T. 
r-^«ffl 5 O0Bffi*fl:t*ffl-r4 Uf-^S 1 
0 3) „ u©i9t, r-^mffil 5 0©mffi^fkS^ 

2 0 fc*ff£;-r-5^©;w-A , -7-f 191c j§5 

id. »SB4 0 0 tt, £T©7 H UXmS 1 2 0 CUE 

*w»ufc«»s**flai"r* (^t-j/7s 104). 

[0 0 4 1] £7KUX**1 2 0C«JE*8IJnl/rv» 
40 i*Htfl9Jbfc»& Ufy^S 10 4; NO) . MSg 
g?4 0 0ii. 7xy7*S 1 0 1 tU^->U «EjW 
Snanfc7 HUxma 1 2 0 Km»Ufc*«B£E*Bllp 
UTl^^7H1^7«Sl 2 0 C»UT±Bffla*||»3 
iiblfi*0f3£*|6l©7 K U7.«ffi 1 2 0 CmESWrT 

[0 0 4 2] ^7h*U7x«ffil 2 0 CBBESHUObfet 
(7>xy7"Sl 0 4 ; YES) , J§5 0 0 
0)W5fo \zfflk \ZftM2tl1t o % 0-S$©B&x- 9 $ 
ftOaA/^itKft*. »5 0 0*«TSI12 1 

so 0*ffb«JtS:«t6Tail2 1 0±TX7-f FS*TV» 




// 

1 0 5TYESCDJi£. m5 OOffl^^iir-^M 
Bi£A/fc*fi«tftft*fi«*7* h-t>ZtZ>tztb, X 
T77'S10 1~7fyyS104S8f3lU J§5 0 

(Xx77*S 10 5; NO) . MBB4 0 0 tt. 

a**7-r*. fSispgM o cm, ei±o««uaaTfffc 
f-^^fflii, B0B&*>QBB0>?&B&&ftfc 

[0 0 4 3] &±\Z7iiLfi£.o\Z. B«&«Ttt. B& 

#MiciHirr«3ttfi»3tt-r«*MELjii 3ot, a 

60S»3t**3t"r*P CM 1 6 0tS[^- 
SSl 1 0±fcSt-^T»J*UT^4. iOfcfe. 7 HI/ 
*Bffil 2 Otf-^lSl 5 0. W^ELJf 1 3 0 CO 
IE?l8j£l 1 3 1 tPCBl 6 0, Rtf. #aBB 1 4 

o £bbbs 1 7 o . £*n?nm-tinttzz.tiz 

tot, Bfigfi©Bifi3*H£ft»-t*c:i:j&«T* 

[0044] *£. mmtt&9i<D&Mm\z\t> tmu 
jVAo^^t^>w-mm2 1 oa«»Bs*iTv**© 

T, B*0±3fc 
B^BBBtfB^LfcO*. fct, B£BB<?)Bfftl 

[0 0 4 5] B&g&l OOOSjfiXS-C, 77 

LT^fc^cDT, SSI 1 0fcK«a»BjR^5^*& 

BB-f*&Ba*fcK cnici-pxt), Bf&gswsaji 

aXhtjStriCi*''?**. Sfc, WBEL113 
0\t& (V) ~10 (V) 8*T+»»3tT**OTtt 
BffiTBBTg*. . 
[0 0 4 6] #5gW©B2 0BB<DJBBt*Vft>3 

2 0BB©»ttfc*»*»«»fiBfi©BBBT**. 06 

(a) tt, B&gfi© 5 Pffi0Ti&D, 06 (b) tt, 0 

6 (a) C0B-B' SrE0T$>-5o 

[0 0 4 7] B2 OBBOBtttC^^BBBBa. 1 
*7C©BB&BT£D, Bi®£B©BB£nBir, B 
BBlOOi. «EWJD^2 0 0 <h, ^fflg&3 0 Oi, 
WWB4 0 0t. *>6llJ*SnTV»«. 

[0 0 4 8] BBBl 0 Ott, H6fci*1\fc-5fc. SS 

HOt, 7Hl/7«gl 2 0t. WBELll 3 0 
<h, ABBffl 4 0 £, f-^iSl 5 0i, PC11 

6 0 t, Bffltff 170t, 180t, #¥7W 

;UA19 0t, ¥SK2 10i, *5*«StiTl»5. 

06 (a) Ttt, BBB18 0. %&7 4)VJ*\ 
9 0, RZ>\ ¥fi^2 1 0 £0*LT^&K 

[0 0 4 9] B&gR 1 0 0 Ttt, ttTCwl- A*«B 1 © 
B«©Bfiift&.S. 7KW«1 2 OStfr-i't 




fi 1 5 0 tt. B l ©Bfi©»B£B«fc. SB l 1 0 ± 
fc»BSftTH*j&«. *-©#«tt. 3fc*«C89l&. 09 
Att*, I TO (Indium Tin Oxide) &£. 7 

HU^Bfil 2 0OBBBM (BBMH) tt. 
©BBBfcfc&TBjfcaft-S. 
[0 0 5 0] #i§«&l 4 OROStlSjBffil 7 0(1 B 

1 ©*«&©©$. ti^«ic, ^-n-enwtiELii 30. 

PCBl 6 OJLlzm&ZnT^ZW, *-©#fttt> BH 
ttUB&SrWTS&B (v^->7A (Mg) ^'J?7 
10 A (L i ) m fr&tr#*T**. Sfi&S 1 8 0 tt. B 
l©B*©BB£B-©*fK*»&BBatt, *ffl«Bl 
4 0&tf*f|6]«Bl 7 0*8-3 TBjfcb. BB^>8BB 

©*«»«*&. mm 1 0 0 ££sts. 

[0 0 5 1 ] 3fc¥7^A 1 9 Ott, SSl 1 00, 7 
Hl/XBffil 2 0S.tfx-*mgl 5 0*t»BSftT^ 
fcnfflfcBBSftT^*. ft*. ±E«fl.©»&gM© 
BfiStt, Bl©BB©»B£BB«fcB-T**. $ 
fc, W±coiotcS«i 1 0B£afi#*B£&ttS-ti- 
5Bfi£<hbfcB£. *BELJf 1 3 0*^CO3t*i, SS 
20 1 1 0+T£#?Tl/*fc>fcl>,fc-5l;:, SSl 1 ocoff 

[0 0 5 2] RlOirtCi^T, *BEL«1 3 0*» 
£©ELfttt. 7HI/7BB1 2 o. SSl io, jw- 
a*-7^;pai 9 i. B3UB1 9 2. RU¥m.m2 1 0 

sfl-LT. Bfitt*«icBM3*i&. -eux, 

BfcioTRBSttfc&tt. ¥fiK2 10, BjfeBl 9 
2, *-/t-7^Ul 9 1. IfillO, ROC, r- 

*mm 1 5 o £fl-LT, pcii6o fcAw-r*. 

[0 0 5 3] &±©£5&Bj£©»<g:gfi©§«6 
30 jfrttfcoHTttBT*. Bl©£B©£B£BB©X8 
(Ct 0 . SSI 1 0 ±f', 7 H 1/7BB 12 0. *BE 
L«l 30, *jimffil40, r-*«ffil 50. PC 
116 0. B[6j«ffi 170. ROt, BB1 1 8 0 

■r*. *ut. ssi i ott, mytmi 9 2, 1 9 IS 

tf¥Slgl2 l 0^icDJiTg#b, B6(z«b^BBB 
BS^B-f*. tt±©«k5fcbTBBSnfcBBSfi© 
Bf^tt, BlOB«©»BtBBWCB--e*4. 
[0 0 5 4] W±lC^bfe«fc>5(c, B2<OBB«!>BBiC 
*>*>*BBBBTt>. BB#«BKB»1-«**B3t"r 
M s*«ELBi 30fc, BBBBB^&OBBXBSX 
fSPCBl 6 0 tSH-Sfil 1 0±fcB^TBBL 
T^5. Z\<Dfctb, 7HI/ZBB1 2 0 tr-^BBl 
50, WBELll 3 0©IE?Li$j£!l 3 1 tPCBl 
6 0 . fttf . 1 4 0 tMABB 17 0, ft-f-ft 

?nm-tint-?zz\uzj:?T. ^E-n-ensB-iB 

TBB1-*^t*«T*5. fif-pT. S«gMc0Sig37 

[0 0 5 5] S6lc, B#gB 1 0 0 cofgjtlST, 7^ 
XVCVD (ft^«ffls£ft) ft^co^M7 p n-b7&^ 
so Lft^coT. SSI 1 0fcBfifcBtt£#5*B£ttB 
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■t*imtN3.K. £tolIcfcoTt>. »«gg©Ujg3X 
[0 0 5 6] Jfct. *%®<Dm3<D$£M<DMmzfrfrZ> 

ss-m, @7ic^-rj;^tc7Kwxmgi 2 o. w«e 

LI 13 0, St*IMl4 0T«*«ftft*iEL 
MlXfC«ffffM2 0 0 $. 7* Ki:>7ftfi!± 
E»6 0 0fclB**AfcjjSi*»*. mi<D£M<0B%it 

[0 0 5 7] 7* Hs>*JBI£H*6 0 Ott, ftft# 
5g4@!&6 1 0 i v7 h Uv>7x* 6 2 0 t*» 
to. 3tfll^56Sfe0B6 1 OK, (HffllW 4 0 0*>£>ttJ7j£ 
•*l««EEffl^t*i;T. WtJ. K, %Vu v >j^ 
<f>££fi£U y7hl/-^^6 2 0 Cffl^fS. ->7h 

7Dy7T«§)&£to5., 
[0 0 5 8] 08 (a) tt, JK-7U^77D77 P (D 
0&0T&D, 6ffl©NANDl~6T8tj£StoTH 
-5. 08 (b) tt, 08 (a) ©JK-7Uy7"7n-v 
7 , ©3?ffi[5!?g0T-&9, SNAND 1 ~6 tt, 

ELl*»6ft4*«EL*? 7 0 1 i. AfcflH^Rfc 
*CT*«EL*^ 7 0 1 CffiJIfcSttSftfc. 3fc©A 
WK:* UTrt«fi»t*«« to* 2 <I75M 4(1© *Jg£!ftSg 
^ 7 0 2*^I«SnTH5. 
[0 0 5 9] *«EL**7 0 1 KtfpJ^jgjftjlt? 7 0 

«snTt»*. ?j«fist*^ 7 o 2 tt, -itcDmmtz 

— 7*n-fc;iTJMtU 3t**JB*PCJil 6 0tH-*T 
**TH-7"n-fcXT»]«U ffi7j©«ffi£*ffa«S 1 7 

[0 0 6 0] &NANDl~6©aj#<Ht, A73«^tt 
tvftt<bflrM«IMHP7 o 2 SffifiRfcfafcft*^ 

tfftT&D. &NANDl~6©ffi7j{l*ltt, £T*t8 
EL*f7 0 1 ©5BWS3fcfflH»£&*. Z\<Dtzt>~s7 

-TSCtlCtO, ->7hU5>**6 2 0©*afcfi*t£ 

->7h-r*£tt>K¥sii2 1 o^TflawT^it^-p 

#*. &A7Jffi^RtfiiJ?J«^tt. ¥SK2 1 0 

[0 0 6 1] ±gv7t>l/y^6 2 Ott, JK-7U 
7 7*7 n v -/Tm&Ztltc fe©T****H 9 J: 5 
fcD - 7 U 7 7*7 D v -fT-ffi&Zntc t>©Tfc«fc K £ 
Ot*Jt^384H»6 1 Ott, MfffflU 0 0#>&©« 
EflWfcJ&DTftflHJC. DSD-7Uy7*7Dy7*fc 



(8) 




[0 0 6 2] fc£, % 1 ~& 3 ©HJgO^ffiT^ L-fcig 
t>0T*4*«. flAtf, ¥SK2 1 0© 
tt, f&ffl$4 0 0tt, D-5*#LTa«#JM&0»» 

ooii ±isa®«as (05) $s^^<o^»it^ 

Ka»B»0fit*«. lB©»«fflS (1**) £Htt 

^tt, »fjeoa«Ti8*»*«ft7*H:>Xl-*J:5 
fcK£U ««^fttt«7«ai2 1 0±T^»$-(i-Tii 

[0 0 6 3] JSlftt;j82 03K(SO»«T*Lfc 
»&gBT. HI 0K*-fJ:5lc, 7KU7«gl2 0 
tx-^igl 5 0 <h£Ato#*.£,k5fc«*£<>:LTt> 
20 ±K ftfttfllltt, 5 Ott. BHtBIHT- 

112 0H T-*mmi so\z®&v, f-^«n 

5 0#*&T^*#AfcWT£&*<fc3fcSttl 1 0± 
fc»ri5Sn*. »«l^fctt, fflftfc, RttJffi3 0 0tf* 

2 0 0 tt, 7 K M 1 2 0 fc«E«ffltoU &M 
««t«^TtliE LJI 1 3 0 S583t*-B-5. Jtifcttft 
*fcJ:oTEItanfc3fctt. PC11 6 0tA»-f4. 
P CM 1 6 0 Ttt. 3tt3&tAWUfc«»©fiR*rf *»0. 
so P Cll 6 0 ©att#ttTUfc«»C»JS"r«r-*« 
S 1 5 0 ©«&aMU «3Hg&4 0 0 tt. SSliJglS 3 0 

o zit-LTznn&mfczmtz. ^is^m2©n 

*©»»tBI*K. #«lELgl 3 0*>6O*tt, )V- 
A-7^;i/Al 9 1 fcJ:t>TBr3£*«rtK:B!i;a»6n 

^5Ct*»to*»5. 
[0 0 6 4] ^2©^Jfi©^HT*L^Ji«ig 
gtt, ±8BUfc<fc5fc, ii^gS 1 0 0 ©Mjt^Ci6ii©7• 
40 D-fe^*fflViTV»av»fcJ6, S« 1 1 0 * NtV>fc«|jftT 
JboTfeiti. BP*,, )V-n-74)Vkl 9 

lorof^toOicffifflL. ;i/-/t-7^;PAi 9 i±kb 

ffi, 7HUX«ffil 2 0-*>x-**ffil 5 0*»*UT 
[0 0 6 5] *$EL11 3 O*»6©Jt*0f3£* 

«rt('§|[S-r?)fc©f'. ;p-a-7^;ua 1 9 1 ©ftto 

W^ELll 3 OtPCll 6 Ott. ^-to-eto©#tt$ 
so fc, iETL^^ll 3 1 tPCll 6 0tt7 ; &;U77Xv 
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[0 0 6 6] 

SI 2 SfiitL/T. ft&ftttStTJg 

[01] (a) tt, M 1 OMlomic^ftjMM 
©#tj££jRT¥E0T&5. (b) tt. (a) <DB- 
B' iiBT*4. 

[02] (a) «, JP-^-7-f;PA©<8j££^T@T 
£3. (b) tt. «3tltO«rt**-rHT*5. (c) 

[as ] n i omtomiz^«iM«B«}Kftrs 

[04] MMTJML?V>«ttft€*rHT&«. 
[0 5] W»«*»ff5JI««i8S*-r7n-^-fr-hr 

[01] 




y-*aa iso 



(9) 




[0 6 J (a) tt. »2<D||j8<D^ffifc*^-5»«Sfll 
©*J**jS1-¥ffiHT**. (b) H, (a) OB- 
B' 

[07] %3<DnM<o&mzfrfrzmm&m<DmtfL$:7ii 

[0 8] (a) H. JK-7'J'V 7*7 □ y 7*©l!llK}@T 
**. (b) tt, ->7KU-77^$«^-r^JK-7'J 

? 7*7 d y 7**56 Jt*^ 1 3t?r« fittn^TKirii-r 4 ^ 

<!:£*-f[s]80T-&S. 
io [0 9] »fe*?&%TO&tt*?-V*jft1-«D - 7 'J 
y 7*7 D j> 7 , £>i?'figKBT*-5. 
[010] »«SB©ttO*j«**1-HT»4. 

100-"*<ft«, 110---SS, 12 0--7KU;* 

mm, i 3 o---*«ieli, 1 3 1 •••manaui, i 

3 2—5B3MI. 1 3 3 — m^liaUl, 140-#» 
tt. 15 0-f-^tI, 16 0---PC 
1, 1 7 0---»iaj«*. 18 0---I6M. 190- 
3t^7>f^A, 1 9 1 •••;i'-A-7W , Jl'A, 19 la- 
ze -jtRWifi, 19 2---X3KK. 2 o o • • •msmtan. 
2io---¥ait, 3oo---Kfflgs, 4 0 0- -am 

<l. 5 0 0---JB, 6 0 0---7*Hr>X3t564Hla. 
6 1 0*"Xff9ft£mft. 62 0-J'7M/?W, 
70 1--*«EL<ff, 7 0 2---5I^gjR*^ 



[02] 



(a) 




(10) 



(a) 



(b) 



(c) 



(d) 



(a) 



l®3) 



120 
10 



160 
150 



o ^ 131 



160- 
150- 




133 
132 
131 



170' 



160- 



140^133 
132 
131 
.120 



^* 1 




[04] 



ho- 
ik — 

191 

ISO - 
170- 



|eac| 



r 7 



iz: 



[07] 



140^133] 

132 l 130 
* . ^ 131 1 

200 



120 



T 



J 170 

4b 



J k « 



1m 



NO 



[05] 



S101 



$102 



S103 



S104 



, YES 



SI 05 



YES 



NO 



[06] 




vvv- -m 



i4o ftass 



^7 

200 



1 1M 7R>*Stt 



(b) 




(11) 



[0 8] 



(a) 




NANDl NAUD2 NAND3 NAND4 HANDS SANDS Ml 




(##) 3K007 AB18 BA06 CA01 CCOO CC01 
DAOO DB03 EBOO FA01 GAOO 
4M118 AAIO ABOl AB09 BA02 CA14 
CB06 CB20 FC02 GA04 GB13 
GD04 

5C024 CA31 EAIO GA04 

5C051 AAOl BA04 DA06 DBOl DB04 
DB05 DB06 DB08 DB18 DB28 
DC02 DC05 DC07 DD04 



